Modulation of phosphatidylethanolamine biosynthesis by exogenous ethanolamine and analogues in the hamster heart.
In the hamster heart, exogenous ethanolamine is taken up by the heart and utilized for the biosynthesis of phosphatidylethanolamine. The role of the exogenous supply of ethanolamine on phosphatidylethanolamine biosynthesis was examined by perfusing hamster heart with various concentrations of labelled ethanolamine. Analysis of the radioactivity distributed in the ethanolamine-containing metabolites indicated that at low exogenous ethanolamine concentrations (< or = 0.1 microM), the conversion of phosphoethanolamine to CDP-ethanolamine was rate-limiting for phosphatidylethanolamine biosynthesis. However, perfusion with higher concentrations of ethanolamine (> or = 0.4 microM) resulted in the phosphorylation of ethanolamine becoming rate-limiting. Since the intracellular ethanolamine levels remained unchanged, the alterations in radioactivity distribution suggested that the newly imported ethanolamine was preferentially utilized for phosphatidylethanolamine biosynthesis. The effects of ethanolamine analogues on ethanolamine uptake and subsequent conversion to phosphatidylethanolamine at physiological concentrations of exogenous ethanolamine were examined. Monomethylethanolamine was found to inhibit ethanolamine uptake, the conversion of ethanolamine to phosphoethanolamine and incorporation of radioactivity into phosphatidylethanolamine. The accumulation of radioactivity in the ethanolamine fraction by monomethylethanolamine, despite of the inhibition of ethanolamine uptake, further confirms the rate-limiting role of ethanolamine kinase in the biosynthesis of phosphatidylethanolamine.